the average proportion of Brassicaceae pollen has risen, while the proportion of T. repens + T. hyhridum pollen has decreased, evidently due to the changes in agricultural practices.
Introduction
In melissopalynology, the microscopic elements of honey are studied. These are mostly pollen grains of flowering plants, or algae and fungus spores and hyphae mainly present in the original nectar or honeydew.
The pollen spectrum is examined by counting the numbers of different kinds of pollen grains in the honey sample. In qualitative pollen analysis, the results are either presented as frequency classes as first described by ZANDER (1935) , or as percentages if the statistical conditions are fulfilled. In quantitative pollen analysis, the absolute pollen counts in a given amount of honey are determined (LOUVEAUX et al. 1970 (LOUVEAUX et al. , 1978 .
The objective of the study may be to find out the geographical origin of the honey, or the floral sources (botanical origin), to determine the season of production, or to identify honeydew honeys. The main problem in analysing the botanical origin of honey is that different nectar plants yield different amounts of pollen to honey in the same amounts of nectar. Thus, a direct correlation may not be assumed between the pollen and nectar contributions of a plant to the honey. MARTIMO (1945) published the results of pollen analysis of 21 Finnish honey samples and discussed their botanical origin. AARIO (1961) The purpose of this study was to describe the average pollen spectrum of Finnish honey, and to analyse the most important factors responsible for its variation. The problem of determining the botanical origin is briefly discussed; this is still under study, and the results will be published later.
Material
The material originated from the years 1977 and 1978. The request for a honey sample, with instructions regarding the sampling procedure, was mailed to 83 beekeepers in 1977. They were selected from the registers of the beekeeping associations so as to provide regionally representative honey material (see Fig. 2 ). The provincial distribution of the honey samples did not differ from the distribution of active beekeepers reported by RIKALA (1976) (Goodness of fit test: X 2 = 13.1< X 2 os(v=8 )~15.5).
In 1977, 66 beekeepers replied (80 %) . In 1978, in order to obtain samples comparable to those of the previous year, the request was repeated to these 66 active beekeepers, 45 of whom replied (68 % The honey sample was dissolved in water, and the solid particles were centrifuged for the microscopical analysis. The pollen grains and honeydew elements were identified and counted. The method was semiquantitative, modified from the quantitative method of Z. Demianowicz (LOUVEAUX et al. 1978) .
Preparation of slides. From the original honey sample a 10 g subsample was taken and dissolved in 20 ml of distilled water, and centrifuged for 10 min at 3 500 r/min, after which the supernatant liquid was drawn off. A further 10 ml of water was added to the sediment and centrifuged 5 min at 3 500 r/min, after which the liquid was drawn off. The (RIKALA 1976 ). - The way in which the material was collected may be considered to have been selective for more active and interested beekeepers than average. This is probably reflected in the data on the number of colonies and the yield per colony. The honey yields showed significant regional variation, being lowest in Zone I and in Zone IV+V (Fig. 4 15 (1977) and 12 (1978) ; in all samples, the number of pollen grains exceeded the number of honeydew elements.
The nine clearly most frequent and numerous pollen types (Fig. 6 ) constituted 90.8 % (1977) and 90.3 % (1978) (Fig. 6 ) differed from that obtained by averaging the proportions (Fig. 7) The total pollen count was positively correlated with the proportion of Brassicaceae pollen (Fig. 8) Regional variation
The total pollen counts of the honey samples (Fig. 9) , and the counts and frequency of Brassicaceae pollen (Fig. 10) were highest in the southern samples and lowest in the northern samples. Especially in the southern samples, the annual variation in the occurrence of Salix pollen was evident (Fig. 11A ). Regional differences in the average counts of Prunus padus pollen was almost the same in 1978 as in 1977, although the variation was not significant (Fig. 1 IB) . Pollen of Rubus idaeus was most abundant in the samples from Zone 111 (Fig. 11C) , and pollen of Sorbus aucuparia in the samples from the northernmost Zone IV+V in 1978 (Fig. HD) (ANON. 1962 (ANON. , 1981 . Observation from the year 1937 by MARTIMO (1945) , other years as in Fig. 12 .
The total pollen count in honey has apparently increased together with the proportion of Brassicaceae pollen. Thus the decrease in the importance of white and alsike clover as bee plants is probably smaller than is suggested by the decrease in the proportion of their pollen.
Problem of botanical origin
The pollen grains are assumed to bear some linear relation to the nectar contributions of the plants. However, some plants may yield nectar without being represented by pollen in the honey (DEMIANOWICZ 1964 DEMIANOWICZ 1961 DEMIANOWICZ , 1968 
